Insights into the biogenesis of lysosome-related organelles from the study of the Hermansky-Pudlak syndrome.
Lysosome-related organelles (LROs) are a family of cell-type-specific organelles that include melanosomes, platelet dense bodies, and cytotoxic T cell granules. The name, LRO, recognizes the fact that all of these organelles contain subsets of lysosomal proteins in addition to cell-type-specific proteins. The recent identification of genetic disorders that cause combined defects in several of these organelles indicates that they share common biogenetic pathways. Studies of one of these disorders, the Hermansky-Pudlak syndrome (HPS), have provided helpful insights into the molecular machinery involved in LRO biogenesis. HPS is a genetically heterogeneous disorder caused by mutations in any of 7 genes in humans and 15 genes in mice. These genes encode subunits of 4 multi-protein complexes named AP-3, BLOC-1, BLOC-2 and BLOC-3, in addition to miscellaneous components of the general protein trafficking machinery. The AP-3 complex is a coat protein involved in vesicle formation and cargo selection in the endosomal-lysosomal system. One of these cargo molecules is the melanosomal enzyme, tyrosinase, the missorting of which may explain the defective melanosomes in AP-3-deficient humans and mice. The function of the BLOC complexes is unknown, although they are thought to mediate either vesicle tethering/fusion or cytoplasmic dispersal of LROs. Further studies of these complexes should contribute to the elucidation of the mechanisms of LRO biogenesis and the pathogenesis of HPS.